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a first lens ©and having a positive focal length; 

a second lens band having a negative focal length; 

at least third to fifth lens bands having positive focal lengths; and 

an aperture diaphragm located in the vicinity of the third lens band; 

wherein, said second lens band smoothly moves toward the third lens band and 
said fourth lens band moves from the fifth lens band side toward a long focal point end so 
as to share a magnifying function together with the second lens band, when magnification 
is performed from short to k>ng focal point ends. 

2. (Amended) A mobile information terminal, comprising a camera apparatus 
having a zoom lens, said zoom lens co 

a first lens band havi^^a^positive focal length; 
a second lensjbind having a negative fiscal length; 
at least third to fifth leiis bands haying positive focal lengths; and 
an ajferture diaphragm located/in the vicinity of the third lens band; 
Wherein, said second lenspana^gmoothly moves toward the third lens band and 
said fourth lens band moves from tlte fifth lens bancFside toward a long focal point end, 
when magnification is performed froin short to long focal point ends. 



s^c 



3. (Amended) A zoom lens, comprising: 
a first lens band having a pos^ive foc^d'length; 
a second lens band having a negative focal length; 
at least third to fifth lens bandsUiaving positive focal lengths; and 
an aperture diaphragm located iA the vicinity of the third lens band; 
wherein, said second lens band smbothly moves toward the third lens band and 
said fourth lens band moves from the fifth lens band side toward a long focal point end, 
when magnification is performed from short tcMong focal point ends. 



4. (Amended) The camera apparatus according to claim 1, wherein a distance 
(D lw ) between the first and second lens bands in the short focal point end arrangement, a 
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distance (D 1T ) between the firsnand second lens bands in the long focal point end 
arrangement, a distance (D 3W ) between the third and fourth lens bands in the short focal 
point end arrangement, and a distan(\(D 3T ) between the third and fourth lens bands in the 
long focal point end arrangement substantially meet the following inequality: 

(D 3W -Kt)/(Dit-Diw)>0.3. 

5. (Amended) The apparatus according to any one of claims 1 and 3, wherein the 
first lens band faces an object to be photographed. 

6. (Amended) The apparatus according to any one of claims 1 and 3, wherein said 
fourth lens band comes closest to the third lens\band at a focal length slightly before the 
long focal point end. 



7. (Amended) The apparatus accordingko any one of claims 1 and 3, wherein a 

variance of an image surface caused by the smoom movements of said second and fourth \ 

1 1 

lens bands is compensated by movement of the fiftp lens band in a predetermined 

direction. 

* 6- 

- (Amended) The apparatus according to claim /, wherein said first lens band is 



immobile. 



x 



^. (Amended) The apparatus according to claim /, wherein said third lens band 
and aperture diaphragm are immobile. 

lb. (Amended) The apparatus according vp claim,/, wherein the fifth lens band 
performs focussing. 

h \ t 

111. (Amended) The apparatus according to claim^, wherein 
a focal length (f x ) of the first lens band, and a composite focal length (f 12 x) °f th e fi rst and 
second lens bands at the long focal point end substantially rn^et the following inequality: 
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-1.4<(f 12T /f 1 )<-10. 



(Amended) The apparatus according to claim f, wherein 
a composite focal length (f^w) ofi the first and second lens bands at the short focal point 
end, a composite focal length (f 12 \) of the first and second lens bands at the long focal 
point end, a focal length (f T ) of tha entire lens unit at the long focal point end, and a focal 
length (f w ) of the entire lens unit at\the short focal point end substantially meet the 
following inequality: 

0-4 < (f 12 V/ f 12W ) / (f T / f w ) < 0.7. 

^ \ * 

,1/3. (Amended) The apparatusoccording to claim 7, wherein each of said lens 
bands includes less than three lenses, saicfcsecond and third lens bands include at least one 
non-spherical surface, and at least one of said fourth and fifth lens band includes more than 
one non-spherical surface. 

4 \ t 

Ip. (Amended) The apparatus according to claim .y, wherein said first to third 
and fifth lens bands include less than three lenses, said fourth lens band includes four 
lenses, each of said second and third lens bands includes at least one non-spherical surface, 
and at least one of said fourth and fifth lens band^includes more than one non-spherical 
surface. 

& \ 1 

ljk (Amended) The apparatus according tA claim /, wherein said fifth lens band 
includes only one lens. 

^ \ y 

16. (Amended) The apparatus according to claim.^, wherein 
said aperture diaphragm is located at the object side of the\third lens band. 

^ 1 

W. (Amended) The apparatus according to clainvf 1 further comprising a function 
of digitizing a photographed image into digital information. \ 
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18. (Amended) The apparatus according to claim further comprising a photo 
acceptance unit configured to receive an image from the zoom lens, said photo acceptance 
unit having almost three million pixels. 

W. (Amended) The apparatus claimed in claim 16, said zoom lens further 
comprising a macro mode capable or focussing at a shorter distance than an ordinal 
photographing region, wherein said focussing is performed by movement of the fifth lens 
band in a predetermined direction in any one of the ordinal photographing region and the 
macro mode. \ 

J \ \ t 

2p. (Amended) The apparatus according to claim IP, wherein said fourth lens 
band in the macro mode is substantially close to the fourth lens band in the long focal 
point end arrangement. \ 

f \ ? 

21. (Amended) The apparatus according to claim^l^, wherein said second lens 
band in the macro mode is substantially closenfo the image surface than when it is in the 
short focal point end arrangement. 

22. (Amended) The apparatus according to claim wherein said fourth lens 
band in the macro mode is close to the fourth lens^and in the long focal point end 
arrangement, and wherein said second lens band in the macro mode is closer to the 
imaging surface than when it is in the short focal point end arrangement. 

'? \ 'i 

2j$. (Amended) The apparatus according to claim ]f9 y wherein the first and third 
lens bands and the aperture diaphragm are immobile with regard to the image surface. 

4 w 

2A. (Amended) The apparatus according to claim M?, wherein a distance (L IW ) 
between the first and second lens bands in the short focal point end arrangement, a 
distance (L 1T ) between the first and second lens bands in the long focal point end 
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yfc^ | arrangement, a distance (L 1C ) Between the first and second lens bands in the macro mode 

Coo^; . substantially meet the folio wina inequality: 

0.15 A(L 1C - L 1W ) / (L 1T - L 1W ) < 0.40. 

A \ ?■ 

2|5. (Amended) The apparatus according to claim wherein a distance (L 3W ) 

between the third and fourth lens bands in the short focal point end arrangement, a 

distance (L 3T ) between the third andVourth lens bands in the long focal point end 

arrangement, a distance (L 3C ) between^the third and fourth lens bands in the macro mode 

substantially meet the following inequality: 

\ 

0.25 < (Lac- JU) / (L 3 w- L 3T ) < 0.50. 

\ & 

216. (Amended) The apparatus according to claim wherein a distance (L 1W ) 

1 \ / 

between the first and second lens bands in tjie short focal point end arrangement, a 

distance (L 1T ) between the first and second lens bands in the long focal point end 

UJ 



arrangement, a distance (L 1C ) between the first and second lens bands in the macro mode 
substantially meet the following inequality: \ 



nj 0.15 < (L 1C - L 1W ) / ftL 1T - L 1W ) < 0.40 

o \ 

p and wherein a distance (L 3W ) between the third and fourth lens bands in the short focal 



point end arrangement, a distance (L 3X ) between the third and fourth lens bands in the 
long focal point end, a distance (L 3C ) between the third and fourth lens bands in the macro 
mode substantially meet the following inequality: 

0.25 < (L 3C - L 3W ) / (L 3W - L 3T ) < 0.50. 

H \ A . . 

27. (Amended) The apparatus according to claim ]f9, wherein said first to thirc 
and fifth lens bands include less than three lenses, said fourth lens band includes four 

\ 

lenses, each of said second, third and fifth lens bands includes at least one non-spherical 
surface, and the fourth lens band includes more than two nqn-spherical surfaces. 



• 
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j * IT f 0'*^- (Amended) The apparatus according to claim ^9, wherein said third lens band 
c -° r Ar . includes one lens, and said aperture diaphragm is located at the object side of the third lens 



band. 





29. (Amended) A method for zooming, comprising the steps of: 
providing a fifist lens band having a positive focal length; 
providing a seapnd lens band having a negative focal length; 

providing at least third to fifth lens bands having positive focal lengths; and 
providing an aperture djapttfagm^located in the vicinity of the third lens band; 
smoothly movingteaid second lens band toward the third lens band; 
substantialh^mulVaneouslvmoving said fourth lens band from the fifth lens band 
side toward a longf focal poin\ ena so as to share a magnifying function together with the 
second lens banca when magnmeatiCTris^rformed from short to long focal point ends. 

30. (Amended) The m^thod^ccording to claim 29, further comprising the step 
of bringing said fourth lens banjkfflosest to the third lens band at a focal length slightly 
before the long focal poin^end in fljie step of substantially simultaneously moving said 
fourth lens band. 

31. /(Amended) The^nethod according to claim 29, further comprising the step 
f compensating a variance of an im^ge surface caused by the smooth movements of said 

'second and fourth lens bands with mo^^jent of the fifth lens band in a predetermined 
«d&g3 €tion. 

32. (Amended) The method acceding to claim 29, further comprising the step 
of fixing said first lens band when said magnification is performed. 

33. (Amended) The methojl*aSKS5rfflftg to claim 29, further comprising the step 
of fixing said third lens band ana aperture* d^phragm when said magnification is 
, performed. 
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34. (Amended) Themethod according to claim 29, further comprising the step 
erforming focussing \\$h the fifth lens band when said magnification is performed. 



35. (Amended) The jja^ffi ^c^c ording to claim 29, further comprising the step 
of digitizing a photographed image into idigital information. 
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36. (AmendM^The method according to claim 29, further comprising 
fhc step of focussing at ^horter distance than an ordinal photographing region by moving 

e fifth lens band in a predetermined direction in any one of the ordinal photographing 
region and the macro mode. 

37. (Amended) The method according to claim 29, further comprising the step 
of positioning said fourth lens band substantially close to the fourth lens band in the long 
focal point end arrangement for the maVro mode. 

38. (Amended) The method according to claim 29, further comprising the step 
of positioning said second lens band substantially closer to the image surface than when it is 
in the short focal point end arrangement for tlAmacro mode. 



39. (Amended), 
of fixing the first anc^/mird 1^-5 
surface. 



ithod according to claim 29, further comprising the step . 
jids and the aperture diaphragm with regard to the image 



40. (Amended) A camc}g apparatus comprising zoom means for performing 
zooming, said zoom meags comj: 

first means for deflecting a^igfit, said first means having a positive focal length; 
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means for narrowing the lig^ 
wherein, said second means 




ecting the lights, said at least third to fifth 




second means for deflecting tjie light, said second means having a negative focal 

length; 

at least third to fifth mez 
means having positive focal lengthsf 

le vicinity of the third means; 
ly move toward the third means and said 
fourth means move from the fifth means sidt toward a long focal point end so as to share a 
magnifying function together with the Seconal means when magnification is performed 
from short to long focal point ends. 

41. (Amendea) The camera apparatus according to claim 40, wherein 
aid fifth means perform focussing during zooming. 



orm tpci 



42. (Amended) A computer program product which stores computer program 
instructions which when executed av a computer results in a zooming operation in a 
camera apparatus including a fijsH^rSs ban^Tiaving a positive focal length, a second lens 
band haying a negative^dad 1 e n gt h ajn^a s,t-thj r,Hf o fifth lens bands having positive focal 
lengths, and an ap^mire diaphragm located in tiwvicinity of the third lens band, and 
wherein said zooming operation comprises ti^esteps of: 

smoothly moving said seconcLldms band toward the third lend band; and 
substantially simultaneously moving, said fourth lens band from the fifth lens band 
side toward a long focal point end so as to snSare a magnifying function together with the 
second lens band when magnification is perfoAned from short to long focal point ends. 
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A zoom lens includes a first lens band having a positive focal length, a second lens 



band having a negative focal length, and at least third to fifth lens bands having positive 
focal lengths. An aperture diaphragm is located in the vicinity of the third lens band. 
When magnification i.e., zooming is performed from short to long focal point ends, the 
second lens band smoothly moves toward the third lens band and the fourth lens band 
simultaneously moves from the fifth lens band side toward a long focal point end so as to 
share a magnification function together with the second lens band. 
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